a 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




lillill 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date (10) International Publication Number 

5 December 2002 (05.12.2002) pCT WO 02/096782 A2 



(51) International Patent Classification^: B65G 

(21) International Application Number: PCT/EP02/05729 

(22) International Filing Date: 24 May 2002 (24.05.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30)'T^riority Data: 
^^I2001A000122 




28 May 2001 (28.05.2001) IT 



(71) Applicant and 

(72) Inventor: DAL FERRO, Bortolo, Giullo [IT/IT]; Via 
Moraro, 18, 1-36030 Montecchio Pnecalcino (IT). 

(74) Agent: BONINI, Ercole; Studio Ing. E. Bonini SRL, 
Corso Fogazzaro, 8, 1-36100 Vicenza (IT). 



(81) Designated Slates (national): AE, AG, AL. AM, AT, AU, 
AZ. BA. BB, BG, BR, BY, BZ, CA, CH, CN, CO. CR, CU. 
CZ, DE. DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KB, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV. MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, FT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ. 
VN, YU, ZA, ZM, ZW. 



(84) 



Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE. IT. LU, MC. NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM. GA, GN, GQ, GW, ML. MR. 
NE, SN. TD, TG). 



f Continued on next page] 



^ (54) Title: SCRAPING AND CLEANING DEVICE FOR CONVEYOR BELTS 



< 

00 
ON 

o 




(57) Abstract: A scraping and cleaning device (1) for conveyor 
belts (N) comprising a support shaft (15) arranged transversally 
to the belt (N). one or more frames (3f) being arranged on said 
shaft (15). each frame being provided with scraping members (4) 
adhering with the surface (S) to be scraped of said belt (N). to 
define on it at least a contact line (5). The device comprises ad- 
justing means (6, 10, 17) adapted to vary in a significant way the 
position of the contact line (5). 
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SCRAPING AND CLEANING DEVICE FOR CONVEYOR BELTS 
The invention relates to a scraping and cleaning device for conveyor belts. 
It is well known that in the discharge area of conveyor belts, a scraping device 
is often arranged, in order to make detachnnent of material carried by the belt 
5 easier. 

The known scraping devices comprise one or more scraping members 
supported by a frame applied to holding means, arranged transversally to the 
conveyor belt and fixed to the structure on which the conveyor belt is resting. 
Such scraping members are aligned and juxtaposed to each other and are 
10 adhering to the belt to define a contact line making easier detachment of 
material and its fall by gravity. 

The above-mentioned scraping devices of the prior art are however afflicted 
with some drawbacks. 

A first drawback consists in that the scraping and cleaning devices are not 
15 provided with adjusting means allowing to modify in a significant way the 
position of the scraping members so that the contact line may be moved along 
the belt. 

Another drawback consists in that in the scraping devices of the prior art it is 
possible to arrange the scraping members at the driving drum or the snub 
20 drum, but the impossibility to adjust continuously and individually pressure of 
each scraping member against the belt, does not allow to match the hump- 
backed profile according to which both the driving drums and the snub drums 
are shaped. "* 

The present invention aims at overcoming said drawbacks. 
25 More particularly a first object of the invention is to provide a scraping device 

for conveyor belts consisting of several scraping members, each member 

being adjustable relative to the conveyor belt in contact with it. 

Another object is to provide a scraping device providing for the possibility of 

varying the contact line between the scraping members and the conveyor belt. 
30 Another object is to provide a device having adjusting means allowing to 

change position and pressure of the scraping members against the conveyor 

belt. 

Still another object of the invention is a device provided with adjusting means 
allowing to set at the same time the position of all the scraping members 
35 against the conveyor belt. 
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A last but not least object is to provide a device allowing to obtain an elastic 
contact between the scraping members and the conveyor belt. 
The foregoing objects are attained by providing a scraping and cleaning device 
for conveyor belts that according to the main claim comprises a support shaft 

5 on which one or more frames are applied, each frame being provided with 
scraping members adhering to the belt surface to be scraped, to the define at 
least a contact line on the belt, characterized by being provided with adjusting 
means adapted to change in a significant way the position of said contact line. 
According to a preferred embodiment the adjusting means consist of a through 

10 slot made on each frame and adapted to receive a fastening screw for said 
scraping members. 

Alternatively the slot may be replaced by a plurality of through holes made on 
the frame, each hole being adapted to receive the fastening screw for the 
scraping members. 

15 Still according to a preferred embodiment of the invention, * the support 
structure comprises articulation means allowing the operator to change the 
position of the contact line to fit the device to the individual features of the 
conveyor belt. 

Such articulation means are preferably consisting of one or more guides 
20 defining a corresponding number of translation axes transversal or parallel to 
the surface to be scraped, corresponding trolleys supporting the frames being 
slidingly coupled to said guides. 

The trolleys are also provided with members blocking their sliding motion in the 

corresponding guide, allowing the operator to set the scraping members in the 
25 optimal position. 

Finally the invention provides that elastic elements are interposed between the 

scraping members and the support structure, said elastic elements preferably 

consisting of a piece of yielding material such as rubber. 

The adjusting means comprise also screws received in threaded through holes 
30 made in the frame opposing the back frame connected to the scraping 

members. 

Each scraping member consists of a metal blade of hard metal connected by 
screws or weldings to the relevant supporting element. 
Advantageously the proposed solution allows to arrange the scraping 
35 members and therefore the contact line in an optimal position improving the 
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scraping efficiency of the device. 

Still advantageously such adjustment possibility is kept even after installation 
and can be easily carried out also by unskilled workers. 
In the same advantageous way the possibility to adjust the position of each 
5 scraping blade relative to the conveyor belt allows to set the scraping pressure 
and to make up for the wear of each scraping blade, keeping the total scraping 
action on the belt constant. 

Again advantageously the possibility to arrange the scraping members in any 
position, allows to mount the device at the driving drum or the belt snub drum, 
10 exactly matching the hump-backed profile according to which each drum is 
shaped. 

Still advantageously the provision of elastic elements allows to make each 
scraping member yielding, thus avoiding damage and failure either of the belt 
or the scraping member even in critical conditions. 
15 The foregoing objects and advantages will be better understood from the 
following description of a preferred embodiment of the invention given as an 
illustrative but not limiting example and shown in the accompanying sheets of 
drawings in which: 

- Fig. 1 is a front view of the scraping and cleaning device of the invention 
20 when applied to a conveyor belt; 

- Fig. 2 is a side view of the device of fig. 1 ; 

- Fig. 3 is a front view of an element of the device of fig. 1 ; 

- Fig. 4 is a partially sectioned side view of the element of fig. 3; 

- Figs. 5 and 6 are side views of the device of fig. 1 in two different working 
25 configurations; 

- Fig. 7 is a front view of a constructional variation of the element of fig. 3; 
" Fig. 8 is a partially sectioned side view of the element of fig. 7; 

- Fig. 9 is a front view of another element of the device of fig. 1 ; 

- Fig. 10 is a side view of the element of fig. 9; 
30 - Fig. 1 1 is a plan view of the element of fig. 9; 

- Fig. 12 is a side view of the device of fig. 1 mounted in a different way on a 
conveyor belt; 

- Figs. 13 and 14 are side views of the device of fig. 1 in different working 
configurations; 

35 - Figs. 15 and 16 are side views of the device of fig. 1 in a different 
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installation; 

- Figs. 17 and 18 show two further different installations of the device of the 
invention; 

- Fig. 1 9 is a side view of the device of the invention; 
5 - Figs. 20 and 21 show details of fig. 1 9; 

- Fig. 22 is a front view of a constructional variation of the device of the 
invention; 

- Fig. 23 shows another constructional variation of the device of the 
invention; and 

10 - Fig. 24 shows a different installation configuration of the constructional 
variation of fig. 23. 

The scraping and cleaning device for conveyor belt N of the present invention 
is shown in fig. 1 where it is generally indicated with reference numeral 1. 
The device comprises a support shaft 15 fixed to the body T of belt N, on 

15 which several frames 3 are arranged, each frame being provided with a 
scraping member 4 adhering to the surface S of the belt N to be scraped. 
The active portion 4a of each scraping member 4, shown in detail in fig. 2, is 
adhering to the surface S of the conveyor belt N and defines together with it a 
contact line indicated with numeral 5, defining the boundary between the 

20 scraped surface R of the belt N and the surface occupied by the carried 
material M. 

According to the invention the device is provided, as shown in detail in figs. 2, 
3 and 4, with adjusting means generally indicated with numeral 6 and 10, 
adapted to change in a significant way the position of the contact line 5 along 

25 the surface S of the conveyor belt N as shown in figs. 5 and 6. 

More particularly the adjusting means 6 shown in detail in figs. 3 and 4, 
comprise a plurality of through holes 7 made In each frame 3, adapted to 
receive screws 8 fastening the frame 3 to the support structure 2. 
A constructional variation shown in detail in figs. 7 and 8 is different from the 

30 preceding one because the adjusting means 6 consist of a couple of through 
slots 9 made on each frame 3, each slot being adapted to receive said 
fastening screws 8 to the support structure 2. 

As to the adjusting means indicated with numeral 10 they comprise, as shown 
in detail in figs. 9, 10 and 11, a first guide 1 1 anchored to the structure T of belt 
35 N. said guide defining a first translation axis X generally parallel to the 
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advancement direction A of belt N. to which a first saddle 12 supporting a 
second guide 13 is slidingly coupled. 

The second guide 13 defines a second translation axis Y generally orthogonal 
to the surface S to be scraped, a second saddle 14 being slidingly coupled to 
5 said guide, said second saddle 14 supporting the shaft 15 arranged 
transversally to the advancement direction A of belt N. 
Shaft 15 supports the frames 3 on which the scraping members 4 are 
arranged, said members being aligned and juxtaposed to each other along a 
direction generally transversal to the advancement direction A of belt N. 

10 It Is important to note that the saddle 14 is provided with a fastening unit 
consisting of a plurality of blocking screws 15a preventing rotation of shaft 15, 
this allowing the operator toj select on installation the working position of the 
scraping members 4 as a function of the features of the belt N to which the 
device of the Invention Is being applied. 

15 More particularly the installation shown in fig. 12 is different from the preceding 
ones because shaft 15 was rotated and blocked in such a way that the 
scraping members 4 are arranged along the return stretch R of the belt N. 
With regard to saddles 12 and 14, they are provided with blocking elements 
generally indicated with numeral 17, consisting in this embodiment of a couple 

20 of nuts 19 and screws 18 that suitably tightened, prevent movement of the 
saddles 12 and 14 in the corresponding guides, so as to block the scraping 
members 4 in the selected position. 

It is also to be noted that elastic elements 20 are interposed between frames 3 
and shaft 15. adapted to make yielding the contrast of each scraping member 
25 4 against surface S of the conveyor belt N. 

Said elastic elements 20 consist of a piece 21 of yielding material preferably 
made of rubber. 

More particularly one can see for instance in fig. 2 that the piece 21 of yielding 
material is arranged between a couple of plates 21a, 22b, the latter being 
30 connected to an appendage 15b of shaft 15. The connection of each frame 3 
to shaft 15 Is obtained as shown for fnstance in fig. 3, connecting each plate 
21b to the appendage 15b through a couple of screws 40 each provided with a 
corresponding nut 41 . 

Near each screw 40 further adjusting means are arranged, generally Indicated 
35 with numeral 42 and to be seen in greater detail In figs. 19 to 21, consisting of 
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grub screws 43 screwed in threaded holes 44 made in the appendage 15b, the 
screw ends being forced against the blade 21 b when they are screwed in the 
corresponding holes. 

In this way before tightening the nut 41 on the corresponding screw 40. 
5 through the grub screws 43 a fine adjustment of the position of the active 
portion 4a of each scraping member 4 against the surface S of the conveyor 
belt N is carried out. 

Further adjustment units of the just described kind and generally indicated with 
numerals 52 and 62 are also provided at the connection point of each frame 3 
10 to the elastic elements 20 and of each frame 3 to the scraping member 4, 
respectively. 

As an alternative or in addition to said elements 20, the device of the invention 
may be provided as shown in detail in fig. 22, with a hydraulic or mechanical 
dampening unit 40 interposed between structure T and shaft 15. The 

15 dampening unit 40 comprises devices known per se and therefore not 
described hereinafter, adapted to absorb the pressure on the belt N. 
In the described configuration, the Installation of the device provides that shaft 
1 5 is free to rotate on its supports, being opposed by the dampening unit. 
With regard to frames 3, each frame consists of a blade having a through hole 

20 32 adapted to allow passage of material M that the scraping members 4 
remove from the conveyor belt N. 

The installation of the scraping and cleaning device of the invention prescribes 
that the operator first proceeds to fastening the first guide 1 1 to the support 
structure T of conveyor belt N. 
25 Subsequently the operator proceeds to a first rough positioning of frames 3 
with the scraping members 4 applied to them, acting on the articulation means 
10. 

Then the operator releases saddles 12 and 14 so as to move members 4 back 
and forth along axis X and up and down along axis Y, until they are placed 

30 along a contact line adhering to the belt N, selected by the operator as a 
function of the features of both the belt and the carried material. 
Finally after having blocked saddles 12 and 14 acting on nuts 19 and screws 
18, the operator proceeds to define positioning of members 4 first rotating shaft 
15 so as to put the members 4 adhering against the belt N and then acting on 

35 the adjusting means 6 until a perfect adhesion is obtained. 



5/25/05, EAST Version: 2.0.1.4 



wo 02/096782 



PCT/EP02/05729 



- 7 - 

It is to be noted that acting both on the adjusting means 6 and the articulation 
means 10 and rotating shaft 15 as well, the operator may control also pressure 
exerted by each member 4 on the surface S thus varying efficiency of the 
scraping action. 

5 Finally acting on the grub screws 43 of the further adjustment units 42, 52 and 
62, the operator carries out the fine regulation of the pressure of the active 
portion 4a of each scraping member 4 against the conveyor belt N. 
The installation shown in figs. 13 and 14 is different from the preceding one 
because the scraping members 4 are fixed directly to the support structure 2 

10 instead of being fixed to frames 3. 

It is important also to note that the articulation means 10 allow to mount the 
device by arranging the displacement axes X. Y along any desired direction so 
as to match the different types of installation of the conveyor belt N, as 
illustrated for instance in the applications shown in figs, 15 and 16. 

15 Figs, 17 and 18 show two further application variations of the scraping and 
cleaning device of the invention. 

Figs. 23 and 24 show two different operative positions of a further 
constructional variation of the scraping and cleaning device of the invention, 
which is different from the versions previously shown and described because 
20 the adjusting means, generally indicated with numeral 70, comprise a guide 71 
arranged with the longitudinal axis 71a vertically, a saddle 72 being slidingly 
coupled to said guide and the supporting shaft 15 on which the frames 3 with 
relevant scraping members 4 are fixed. 

Blocking means such as screws 73, are fixing the saddle 72 in the desired 
25 position in which the scraping member 4 is in contact with the conveyor belt N. 

Pressure of the scraping members 4 against the belt N, is regulated by screws 

74 coupled to guide 71 forcing it against a bar 75 fixed to shaft 15. 

Moreover another screw 76 is also provided, supported by a bracket 77 held 

by guide 71 , adapted to carry out the fine adjustment of saddle 72, 
30 The application version shown in fig. 24 has the saddle 71 arranged with the 

longitudinal axis 72a horizontally instead of vertically. 

From the foregoing it is clear that the proposed device achieves the intended 

object 

Although the invention was described with references to the figures of the 
35 annexed drawings, it may undergo in the constructional stage, modifications 
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falling withih^the same inventive conception stated in the appended claims and 
therefore protected by the present patent. 
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CLAIMS 

1) A scraping and cleaning device (1) for conveyor belts (N) comprising 
a support shaft (15) arranged transversally to said belt (N) on which one or 
more frames (3) are applied, each of said frames being provided with scraping 

5 members (4) adhering to the surface (S) to be scraped of said belt (N) to 
define on it at least a contact line (5). characterized by being provided with 
adjusting means (6,10, 70) adapted to vary in a significant way the position of 
said contact line (5). 

2) The device (1) according to claim 1 characterized in that said 
10 adjusting means (6) comprise a plurality of through holes (7) made in each of 

said one or more frames (3), adapted to receive fastening means (8) of said 
frames (3) to said shaft (15). 

3) The device (1) according to claim 1 characterized in that said 
adjusting means (6) comprise at least a through slot (9) made in each of said 

15 one or more frames (3), adapted to receive one or more fastening means (8) 
for said frames (3) to said shaft (15). 

4) The device (1) according to claim 3 or 4 characterized in that said 
fastening means are screws or bolts. 

5) The device (1) according to any of the preceding claims 
20 characterized in that said adjusting means (10) comprise at least a first guide 

(11) to which a first saddle (12) is slidingly coupled, supporting a second guide 
(13) on which at least a second saddle (14) supporting said shaft (15) is 
moving, said guides (11, 13) being adapted to define two mutually incident 
translation directions (X, Y) for said saddles (12, 14). 
25 6) The device according to claim 5 characterized in that said 

translation directions (X, Y) are mutually orthogonal, the one (X) being 
generally parallel to the advancement direction (A) of said belt (N) and the 
other (Y) being generally orthogonal to the suri'ace (S) of said belt (N). 

7) The device (1) according to any of claims 5 or 6 characterized In 
30 that said saddles (12, 14) are provided with elements (17) blocking their sliding 

movement in said guides (1 1 , 13). 

8) The device (1) according to any of the preceding claims 
characterized In that elastic elements (20) are interposed between said 
frames (3) and said shaft (15), adapted to make a yielding contrast of said 

35 scraping members (4) against the surface (S) of said conveyor belt (N). 
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9) The device (1) according to claim 8 characterized in that said elastic 
elements (20) consist of pieces (21) of yielding material. 

10) The device (1) according to claim 9 characterized in that said 
piece (21) of yielding material is made of rubber 

5 11) The device (1) according to claim 8 characterized in that said 

elastic elements (20) consist of springs. 

12) The device (1) according to claim 8 characterized in that said 
elastic elements consist of fluidic elements. 

13) The device (1) according to any of the preceding claims 
10 characterized in that said scraping members (4) are aligned and juxtaposed 

to each other along a direction generally transversal to the advancement 
direction (A) of said belt (N) to be scraped. 

14) The device (1) according to any of the preceding claims 
characterized in that said frames (3) have one or more through holes (32) 

15 adapted to allow passage of material that said scraping members (4) remove 
from said conveyor belt (N). 

15) The device (1) according to any of the preceding claims 
characterized by being provided with a dampening unit (40) interposed 
between said shaft (15) and the support structure (T) of said device (1). 

20 adapted to oppose the free rotation of said shaft (15). 

16) The device (1) according to claim 1 characterized in that said 
adjusting means (70) comprise a guide (71) to which a saddle (72) is slidingly 
coupled, supporting said shaft (15) with said frames (3) and said scraping 
members (4). 

25* 17) The device (1) according to claim 8 characterized by comprising 

further adjusting means (42) interposed between each elastic means (20) and 
said shaft (15). 

18) The device (1) according to claim 8 characterized by comprising 
further adjusting means (52) interposed between each of said frames (3) and 

30 said elastic elements (20). 

19) The device (1) according to claim 8 characterized by comprising 
further adjusting means (62) interposed between each of said frames (3) and 
the corresponding scraping members (4). 

20) The device (1) according to any of claims 17 to 19 characterized in 
35 that said further adjusting means (42. 52, 62) consist of grub screws (43) 
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coupled to corresponding threaded holes. 
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